PREVIOUSLY (1) we reported on characteristic transplantation results: Four lines of Friend virusinduced transplantable tumors (RFT) , produced in Wistar King AptekmanjMk strain rats, grew in rats conditioned as neonates with Friend virus, but in untreated adult rats either the tumors did not grow or, even when growth was initiated, the tumors always regressed. Transplantable rat tumors, which either arose spontaneously or were produced by chemical carcinogens without any connection with viruses, were artificially infected with Friend virus to determine whether a phenomenon like that seen in RFT would be produced; that is, we attempted to follow the changes in the transplantability of the rat tumors after Friend virus infection.
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MATERIALS AND METHODS
Friend virus.-This virus, obtained from Dr. Tadashi Yamamoto, Institute of Medical Science, Tokyo University, has been serially maintained in ddjOm mice by the transfer of spleen homogenates. Usually 0.3 ml Friend virus suspension titered with lOL 104.5 ID50jml recovered from spleen by Chenaille's method (2) was used.
Tumors and rats.-WST-5: a spindle cell sarcoma found as a spontaneous growth on the thoracic chest wall of a Wistar/Mk female rat and donated by Dr. Miki Aizawa, Department of Pathology, Hokkaido University School of Medicine. The mean survival in subcutaneous transplantation was 20 days. The cells were also maintained in ascites form. Wistar/Mk rats are bred by Dr. Sajiro Makino, Department of Science, Hokkaido University. These rats are R antigen-positive, which is a major histocompatibility hemagglutinogen corresponding to the H-2 system in the mouse. Approximately 10% of this strain are transplantation-negative; these are histoincompatible and expressed as R( -) (3). In the present experiment histocompatible R( +) Wistar/Mk rats were used.
Takeda sarcoma: an undifferentiated tumor spontaneously growing on the neck of noninbred albino rats. The sarcomas were maintained generally in ascites form. Cells (10 6 ) were transplanted into Donryu strain rats at a 100% rate and the host succumbed to the tumor on approximately the 7th day.
DLT: an undifferentiated squamous cell carcinoma of the lung induced in Donryu strain rats by 4-nitroquinoline-N-oxide and maintainable in solid and ascites form. The carcinomas were donated by Dr. Ryuichi Sato and Dr. Shoichi Oboshi of the National Cancer Center, Tokyo. By a transplantation of 10 6 cells or more, Donryu rats had a 100% tumor death rate. DLT cells and Donryu strain rats are histocompatible and are both R( +). A reciprocal exchange of normal skin of Donryu rats is always 100% successful.
The criterion for subcutaneous growth is expressed as one-half the long diameter plus the short diameter. intraperitoneally. At the 3d day ascites samples were taken. At times, tumor cells were serially passaged every 3d day in Friend leukemic mice.
Diffusion chamber: Rat ascites tumor cells and Friend virus with 10 3 ID50/0.15 ml were placed in a diffusion chamber (Millipore Filter Corp., Bedford, Mass.) with an inner diameter of 10 mm equipped with a GS JL porosity 0.22 Millipore filter. This filter was inserted intra peri toneally into Friend leukemic mice and removed 7 days later. The tumor adhering to the filter was transplanted subcutaneously.
Cells not exposed to virus: Intraperitoneally transplanted tumors into normal dd/Om mice not exposed to Friend virus were always used. The same number of serial passages in normal mice were made as in the Friend leukemic mice.
Cells used in transplantation were stained with eosin, and only the live cells were counted.
Friend virus-conditioned rat.-Usually 0.3 ml live Friend virus suspension was inoculated intraperitoneally into rats within 48 hours after birth.
Details of the procedure have been described (1).
Electron microscopic examination.-As specimens for electron microscopy, the solid and ascites forms of tumors were fixed in 1% OS04 solutions, buffered at pH 7.3, and dehydrated by the routine methods. After dehydration, the specimen was embedded in epoxy resin. Ultrathin sections were made by an LKB-II microtome equipped with glass knives. The sections were stained with uranium acetate and lead hydroxide. A Tronscope 80 (Akashi) electron microscope was used.
RESULTS

Growth of WST-5 Cells Exposed to Friend Virus (FV-WST-5)
The growth of WST-5 was clearly inhibited by exposure to Friend virus (table 1) . WST-5 cells not exposed to Friend virus grew well in Wistar/Mk rats, and in almost all cases death resulted from tumor growth. However, Friend virus-exposed WST -5 cells, after being maintained in Friend leukemic mice for 3 generations (9 days), even when transplanted with as many as 10 7 cells, produced no deaths, and no recurrence of WST-5 cells was observed at least for 5 months. Likewise the WST -5 cells inserted together with Friend virus into the diffusion chamber in Friend leukemic mice did not kill the rat. These results were the same as in the mouse passage. The growth curve of Friend virus-exposed WST -5 cells obtained by the diffusion chamber is given in text-figure 1. 
Growth of Takeda Sarcoma Cells Exposed to Friend Virus (FV-Takeda)
The Takeda sarcoma inherently had a considerably high growth rate and killed the host at an early date. Thus the host might succumb before the effect of Friend virus exposure was expressed (table 2) . In fact, when the sarcoma was exposed to Friend virus, the lower growth rate was not as spectacular as that in WST-5, and survival days of the rats were not longer. However, when Friend virus-exposed Takeda sarcoma cells were transplanted into rats previously immunized with live Friend virus, no tumor deaths occurred, which clearly indicated apparent inhibition of the growth (table 2) .
Growth of DLT Cells Exposed to Friend Virus (FV-DLD
To determine whether the findings with WST-5 and Takeda sarcoma resulted from specific tumor cells becoming a target of the Friend virus growth, a similar experiment was carried out using DLT lung cancer cells with clearly different matrix cells. The results are shown in table 3. At first the Friend virus-exposed DLT cells grew well, but 
Growth of Friend Virus-Exposed WST-5 Cells in Friend Virus-Tolerant Rats
While WST -5 cells exposed to Friend virus did not grow well in normal adult rats, in adult rats inoculated as neonates with Friend virus (Friend virus-conditioned rats) WST-5 cells grew well and many rats died (table 4) . This was similar to the finding with RFT cells, which proliferated in Friend virus-conditioned rats and not in normal adult rats (1). On the other hand, WST-5 cells that had not been exposed to Friend virus killed all the normal and Friend virus-conditioned rats.
Immunological Status of the Host Exposed to Friend Virus
That the above phenomenon did not result from some change in the host by Friend virus inoculation is explained in table 5. The tumor growth produced by subcutaneous transplantation of cells not exposed to virus (WST-5, DLT) was not inhibited by a simultaneous intraperitoneal inoculation of Friend vuris, and in rats given an intraperitoneal inoculation of Friend virus 2 weeks previously, in which a derangement of the host's RES function was highly probable, no changes were seen. Therefore, this phenomenon did not arise from a secondary influence given to the living body by the Friend virus infection, but probably from some change of the cell other than cytopathic effects from the direct exposure of the cell to the Friend virus. 
DISCUSSION
The three lines of rat transplantable tumors did not transplant easily into susceptible rats after exposure to Friend virus. We believe that this phenomenon was not caused by a cytopathic effect resulting from the exposure of the cells to Friend virus, since microscopically no cytopathic or (unpublished) . In any event, at least a part of the Friend virus-exposed cells may be considered to be virus-infected.
Thus, rat tumor cells exposed to Friend virus had a lower growth ra te, and the mechanism of the phenomenon, in which strains of rats with an inherently low susceptibility showed no tumor growth or a spontaneous regression, may well be conjectured as follows. The rat tumor cells, after an exposure to Friend virus for a given time, permit the infection and growth of Friend virus and newly formed viral and/or cellular antigens related to the Friend virus. Moreover, these antigens are in a site which is susceptible to attack by immunological rejection mechanism. However, since the Friend virus antigens are clearly "foreign" to adult rats, the Friend virus-exposed cells transplanted into rats are eventually rejected by the host. This line of thought is identical with the explanation that the four lines of transplantable rat tumors (RFT) induced by Friend virus grow in Friend virusconditioned and perhaps tolerant rats, while they do not grow well in normal adult rats of identical strain. Furthermore, the modification in growth of Moloney leukemia cells to polyoma virus and reported an acquisition of polyoma-specific transplantation antigen in leukemia cells. We used methylcholan threne-ind uced transplan table tumors, exposed them to Friend virus, and demonstrated an acquisition of new antigens related to Friend virus (11). However, such changes in transplantability of tumor cells brought about by virus exposure were not as pronounced as those in the present experiments. This is probably because the virus highly susceptible to the host was used. Eaton et al. (12) infected Krebs-2 tumor cells with the influenza virus (PR 8 strain) which infected mice only by the intranasal route. Lindenmann and Klein (13) infected Ehrlich ascites tumor cells with the influenza A virus (WSA strain), but it did not show sufficient susceptibility in A2G strain mice. Only in the above two cases was a clear lowering in the transplantability of virus-exposed cells seen. This is probably because, noted in our experimental results, it was considered that the growth of virusexposed cells would be inhibited spectacularly only when the virus infective to the tumor cells but mildly infective to the host animals was used. At the same time, this indicates that, for a dramatic change in growth of tumor cells exposed to virus, it is necessary to select a virus which will infect the tumor cells but will not infect and injure the host.
